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Evaluation of Nutrients during Rack and Bag Culture or Suspended
Culture of Pacific Oyster Crassostrea gigas
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The mineral contents, and free amino acid, and fatty acid composition of rack and bag or suspended cultured oysters
Crassostrea gigas were compared. The moisture content did not change much from 82.8% to 86.3% in the different
culture methods. The glycogen level was low 4.7% during rack and bag culture but high 7.2% during suspended
culture. The sodium level was the highest during suspended culture, while copper and zinc level were highest during
rack and bag culture. The taurine level was 1,385-1,375 mg/100 g in oyster cultured using the rack and bag method,
but that in the market sample was lowest at 1,015.8 mg/100 g. Hydroxyproline, glutamic acid, proline, glycine, and
alanine were detected at high levels in the experimental oysters. The polyunsaturated fatty acid content was similar
among samples. The docosahexaenoic acid level was 14% with rack and bag culture and 12% with suspended culture,
whereas the eicosapentaenoic acid level was 15% with rack and bag culture and 20% with suspended culture. The
atherogenic index (Al), thrombogenicity index (TI), and hypocholesterolemic/ hypercholesterolemic (h/H) ratio were
important factors in the nutritional evaluation. The Al and TI values were 0.5-0.2, and the h/H ratio were 2.0 and 2.4
with the rack and bag and suspended culture, respectively.
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Table 1. Sample code and sampling date of oysters Crassostrea
gigas

Sample - Sampling

codes Description date

10-A1 Individual, Cage for 24 hr 2016-01-04
Individual, Daily variation in cage for

10-A2 3-4 hr on air 2015-12-04

10-B1 Suspended and pond cglture during 2015-12-08
53 days in Gosung province

10-B2 Suspended culture 2015-12-08

MO Market 2015-12-04

442 Bligh and Dyer'#i(1959), 8122 4 219}, Tpat
& 32 phenol-sulfuric acid (Dubios et al., 1956) 2.2 =%
5

= 13 mL Al @3l F3FaL 5% (w/v) phenol €1 150 uLo} &
et & A14:3] cone. H,S0, 750 uL 7}8f 10274 A-&-0f| A
SAIFTE 1 & thA] 3 H vortex & o|-8-af £&8f & H i

1172 Tsutagawa et al. (1994)0] A| A3 BF o whe} A| &
UATFS conc. HNO,E 54 2313k - Inductively Coupled
Plasma Spectrophotometer (Atomscan 25, Thermo Fisher Sci-
entific Inc., Waltham, MA, USA)Z £43}$i Tt

22| ofojiwAt HA

A= O] frejopn] At Aee F241% AR 1.0 gol ethanol
30 mLE 71eE ths SRR Ao WA Al A TS 2 - A
A8FaL AEl-E 8,000 rpmofl A 1557 YRS & A
oHL- Hlo] 71955kt 1e]) 3 pH 2.29] citrate buffer
225 mLE 83t 5-sulfosalicylic acid (Sigma-Aldrich
Inc., USA) 1 g& F7ksto] QHalollA] 1A17F A A1Z] 3 4]
E2(8,000 rpm, 20)3}0] 0.22 um membrane filter= o 7}t
Al Zol-g ofn| At A5-E4 7] (Biochrom 30, LKB Biochrom
Ltd., Cambridge, UK)Z 43¢t}

R BN o YU 24

% A& Bligh and Dyer ¥(1959)°] ©}2} chloroform:meth-
anol (2:1, v/v)2 F&3I3ich AHAE §24|3k= AOCSH
(1990)°] w2} 0.5 N NaOH-methanol -84 © 2 7 3}5}1, 12%
BF -methanol & methylester} 5}31tt. ©|& capillary column
(Omegawax-320, 30 m < 0.25 mm i.d., Supelco Ltd., Belle-
fonte, PA, USA)¢] A2Hel GC (Shimadzu GC-17A, Kyoto,
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Japan)Z2 4 EA35}9ct, oju] GCY] 4 272 column 2=
180°CoIAl 5 min A&+ 3 230°C7HA] 3°C/min 5-LA1A 15
min A3+ 1, Inj 250°C, FID 260°C Z1&] AL carrier gas+= He
(1.0 kg/em?)S AE-814 2.1, split ratior= 1:1002.2 )%t}
AFake] F42 GC-MSZ 57 menhaden oil& 54 =4
© 7 BA5E A9} ECL (equivalent chain length) 3H-S- H| w5}
o T4ttt W s dekS A2 7]= #3E7} H+= athero-
genic index (AlI), thrombogenicity index (TT) & hypocholes-
terolemic/hypercholesterolemic ratio 5~ Ulbricht and South-
gate (1991)2] AAMAS Sgato] AplzdS Brletsc,
AT=[12:0+(4 X 14:0)+16:0]/[ & MUFA+ 5, PUFA (n-6)+(n-3)];
TI=(14:0+16:0+18:0)/[(0.5 XX MUFA)+(0.5 X% PUFA
(n-6))+(3 X ¥ PUFA(n-3))+(n-3)/(n-6)]; h/H=(18:1n-9+18:2n-
6+20:4n-6+18:3n-3+20:5n-3+22:5n-3+22:6n-3)/(14:0+16:0).
Aol A g AT He FERY ARt BlE
319 tt. DHA/EPA (docosahexaenoic acid/eicosapentaenoic
acid), PUFA/SFA (polyunsaturated FA/saturated FA); MUFA
(monounsarurated), n-3, n-6 5= -85}t

SAXzE

E7) 2] 2] = SPSS Version 18.0 (SPSS Inc., Chicago, IL, USA)
program& AFE31o] One-way ANOVA-testS AAJSE =
Duncan multiple range test (Duncan, 1955)2 <t 7Fe] 59
d(P<0.05y= A SH.
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Table 2. Proximate compositions of oyster Crassostrea gigas on
different cultured conditions

Proximate composition (g/100 g)

Crude Crude
protein lipid

[0-A1  83.9+0.2° 8.5+0.2° 0.2+£0.0° 2.7+0.3° 4.7x0.2°
[0-A2  82.840.9° 9.4+0.1¢ 0.3x0.1* 2.6+0.22 4.9+0.2°
I0-B1  86.3+1.0®°® 5.0+0.3*° 0.3x0.0° 2.4+0.32 6.0+£0.6°
[0-B2 84.1+1.2° 6.2+0.1® 0.5%0.0° 2.6+0.3* 6.6+0.9°

MO 83.6+1.32 6.6+0.3° 0.3+0.02 2.3+0.5° 7.2+0.4°
Values are means+SD of triplicate groups. Means in a column with
different superscripts are statistically different (P<0.05).

Sample

codes  Moisture Ash  Glycogen

o] FheFol] IS Zh= A2 Wi eA 4 E W AFE =
2] 51700] o] &-E| 7] wfFolm, QFA] =0] <791 7-8oll=
w7 Fhego] Z7bstal, Aket7| Q1 9ol = Ze] 27 dhgo] 24
Zr2gictal a9 chRuiz et al., 1992). 7412 Al, A29] 2|2
7 Freke 7171 477,49 g/100 go] 9L, 4512 B1, B29] 2]
A FFeFL 7471 6.0, 6.6 g/100 go] 910w, Al T2 7.2 g/100

g0] $ItH(Table 2). A= 2] ] 370 §hgo] =2 A2 120
AFE A7 FAl 7P FA ol L A7 feEE A
o2 AAZIt E3F FE AL o]ujuf 7] FH wrsHEo|
A AE A 2 S S8R0 YES fI5to] 9A1A
O & AFR-E|L= o A 2 o] AR Th(Patrick et al., 2006). 7§ A =
o] & 20 ol Tt Fofsto] S Al9 ghrol Wk
H Ao =2 HekE

271

WAz R pokzo] 77148 2 fellsas e 24 2%
£ Table 30 e Sl 7iAl=Z 9] =2 77182 K, Ca, Mg,
Na 502 Al W A2 77} 189.3, 145.8, 110.0, 661.0 mg/100
g 9 205.9, 122.7, 109.6, 671.3 mg/100 g& & eI, o
sle 8 F7|Ax K, Ca, Mg, Na 522 Bl ¥ B2 z}z}
206.8, 181.7, 98.7, 711.3 mg/100 g ¥ 216.3, 155.3, 126.6,
741.8 mg/100 g &2 YElon, 7|20 WhAl o g FAJ3} o=
shaol| A 77149 gheFo] oft | Urebsttt. ¢ 9k 45t
zoll Al o7k A vrebar, 72 o i A= AL A7 13.2
mg/100 g, 17.4 mg/100 g©.2 2512 B1, B22] 6.7 mg/100 g,
9.2 mg/100 g Ht} =911, A= 6.3 mg/100 g th= 2nf o]
Aol gick. o2l SRol i % ohlgol /14 e ARs
=2 deA Qo AAlZ ofAgtS Al, A27} 31.2 mg/100
g, 28.9 mg/100 g©. 2 2312 B, B29] 17.7 mg/100 g, 19.6
mg/100 g, Al 18.5 mg/100 gt} €53] =t 1=
o}d1} 74 Cu, Zn-SOD (Superoxide dismutase)?] 452
2 A2 &Y 27] o7 o7 Agste aarA AtaE
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Table 3. Mineral contents of oyster Crassostrea gigas on different cultured conditions
) Concentration (mg/100 g)2

Minerals

10-A1 10-A2 10-B1 10-B2 MO
K 189.346.8 205.9+11.8 206.8+13.5 216.317.8 208.2+42.1
Ca 145.8+16.6 122.7£14.8 181.7£26.1 155.3+33.9 176.2+23.1
Mg 110.0+4.1 109.6+18.3 98.7+10.1 126.6129.2 98.616.4
Na 661.0+21.0 671.3x10.5 711.3+£30.3 741.8+22.9 683.2+38.1
P 60.7+4.6 571154 80.618.4 71.619.5 90.9+12.6
Cu 13.2¢1.1 17.4+1.3 6.7+3.1 9.2+2.1 6.3+1.1
Zn 31.242.3 28.9+2.4 17.7x1.4 19.6+2.8 18.5+1.7
Mn 1.4+0.1 1.7£0.2 1.240.3 1.1£0.3 1.910.5
Fe ... 49103 59418 37804 41208 52827
Heavy metals
Pb nd® nd nd nd nd
Cd 0.04+0.00 0.03+0.00 0.02+0.00 0.02+0.00 0.03+0.00
Cr nd nd nd nd nd
As 0.02+0.01 0.03+0.01 0.02+0.01 0.03+0.01 0.02+0.01

“Values are means+SD of triplicates; °nd, not detected.

H,0,& Hgsto] Alsto] o5t 2A]ata|u} AR o]o] BhA=
SAS} o282 Sk BAR AR AEHAZEE A=
£ H33h= 93 gtch(Martin and Fridovich, 1981). Tani-
guchi et al. (2017)0] o}2] 3|72 o}AgHFS &7t At v}
A2k, 727, &317] ol S ofATEH(1.2-3.5 mg/100 g)
wk %5o] 9k, ol AR ol ofstel kS

& 4 9Iehe AL S0 ekT lehFang etal., 2003). 3, 1]
% % ARYF F FDAZH D5t ERMAT 52 duao

= O

2 AF)g A A g (reference amount customarily consumed,
RACC) AFsh= Aol wet b 42 7l =t Bt
A, =, ¥ w27 110 g, vhA|2r S21 85 g, 4a17] gt
114 g& HRRITHFDA, 2016). & A gol AHS-E A= d&
ko Al A271 4.9, 5.9 mg/100 g© & 43} B1, B29] 3.7
mg/100 g, 4.1 mg/100 g, A]#= 5.2 mg/100 g2} H]=3F 3=
= UEP 2lek. ol= A5 Aol A A F7E =9 & Hwgt
F 4.9 mg/100 g& & vl e L] 2l ek(Taniguchi
etal, 2017). Sa&eES SN A3 7t=g ) Blart v
HEH AL, ol THrE Blas o] 713 e 9] Hlao]
7] wizell 71 F e o] Blaof Blsto] HAdo] glALL w9 wrot
A7} B A] 9F=tfal 31 th(Molin et al., 2015). 7H=H-2 8
oY 2EE o] AN n|RFo] A E o glof wAI7E
S = =t WHO (2013) 5f7g ol &Jshd 170 7H A3 =o]
25 g/kg BW oJsto]d &8 4= 3l= A 5ol et sk qiek
Felotn] bt 2ol 3t

felobleate AATY BAY FHYROE Fa

et
fe

g ohet 1 AL 54 Sl 9 Aol Sofshar glo
(Hayashi et al., 1981), glycine, alanine, glutamic acid, lysine,
serine, threonine’s-0] =2 Tt TS U= AujdEe
= defA Qlth. Table 4= 7042 & 5k 9] f-efofm| il 2
d& Uebdl Ao & £Q ofu|leAR2 taurine, hydroxyproline,
glutamic acid, proline, glycine, alanine 5-°.2 7§ A= A12] &t
2 7171 1,385.7,174.6,108.3, 138.8, 129.5, 188.7 mg/100 g
oL, A29] g2 7+ 1,375.6, 129.7, 102.2, 189.4, 137.1,
154.3 mg/100 go|$lem, =5k B19] g 242t 1,370.6,
153.2, 114.7, 123.5, 105.8, 115.6 mg/100 go| A, A|H &
=9 g2 Zb2f 1,015.8, 155.1, 115.9, 134.9, 1474, 1154
mg/100 g&. = 7H w2 gholqleh. oS 3°CollA Ash=
&3 frElobnlieAl k] HskE SR A A 159
34%2] taurine®| 7+4=¢Hl} 5A 9] glycine} B-alanine-> 50%
olfo] Fagtrial sto] W 2L dlo e B6kal g W
AR TFAag F2L Jojmathyl 31 th(Tanimoto et al.,
2013). a2 2485 671 Fot AShe dollA A Ha
717 ool M e S 1) Gelobu]i=he. taurine,
glutamic acid, glycine, leucine, alanine ¥ lysine©|$11!, 71 £
e e e N e L ke v s A s B ESRCRE R e
u| = Af & Shefo] 27151 A kol i) (Je et al., 2005). Tau-
rine> 5 W W23, Gty o, AFSHY, adet, 1A
50 2 AARE ARRietar defA lom, HeSAdAt
&, A52RE 2 Z50] Fd 2o tigt e A a9l
ool B E o] Qlok(Kim et al., 2003). %AW of w2 taurine
e 2 HaE QIlew, Alda ARt 7P WS oS
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Table 4. Free amino acid compositions of oyster Crassostrea gigas
on different cultured conditions
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Table 5. Fatty acid compositions of oyster Crassostrea gigas on
different cultured conditions

Armino acids Concentration (mg/100 g) Fatty acids I0-A1  10-A2 10-B1 10-B2 MO
I0-A1  10-A2 10-B2 10-B1 MO C14:.0 1.840.0 2.2+0.1 3.7+0.0 3.1+£0.0 1.8+0.0

Taurine 1,385.7 1,3756 1,370.6 1,305.8 1,015.8 C15:.0 1.0£0.0 1.3z0.0 1.6£0.0 0.8£0.0 1.0£0.0
Hydroxyproline 1746  129.7 1532 1541  155.1 1s016:0 0.6+0.0 0.5+0.0 0.7+0.0 0.4#0.0 0.5+0.0
Aspartic acid 65.9 64.3 73.6 78.2 66.4 Pristanate 1.940.3 1.6+0.2 1.8+0.1 1.5+0.2 1.9+0.3
Threonine 56.2 54.2 50.3 58.8 53.3 C16:0 14.9£0.1 16.4+0.3 16.7+0.1 16.5£0.1 14.8+0.2
Serine 52.3 51.8 61.9 60.0 54.0 C18:.0 5.2+0.0 4.7£0.0 3.7£0.0 4.2+0.0 5.1+0.0
Glutamic acid 108.3 102.2 114.7 103.8 115.9 >SFA 26.22 27.32 29.0° 2712 26.0°
Sarcosine 86.3 97.7 119.1 112.9 98.4 C16:1n-7 2.5£0.0 2.6£0.1 3.9+0.0 3.6+£0.0 2.3+0.0
Proline 1388 1894 1235 189.2 1349 C16:1n-5 1.6+0.2 1.3%0.1 0.6£0.0 1.7£0.1 1.6£0.2
Glycine 1295 1371 105.8 107.7 1474 C18:1n-9 2.9+0.0 3.3:t0.0 2.9+0.0 2.5+0.0 2.3+0.0
Alanine 188.7 1543 1156 1216 1154 C18:1n-7 3.4+0.0 4.5+0.1 5.8+0.0 6.1£0.0 4.1£0.1
Citrulline 84.3 97.5 68.6 74.2 63.8 C20:1n-9 1.6£0.0 1.820.0 1.7#0.0 1.8£0.0 2.1£0.0
Valine 18.3 13.1 14.7 1.1 16.3 C20:1n-7 2.8£0.0 2.3+t0.0 2.9+0.0 2.5+0.0 2.8+0.0
Cystine 1.9 1.5 1.6 1.8 1.0 C22:1n-9 1.2+0.0 1.0£0.0 0.3#0.0 0.7£0.0 1.1£0.0
Methionine 14.1 14.9 15.1 14.6 17.7 C22:1n-7 3.7£t0.0 3.2£0.0 3.8+0.0 3.2+0.0 3.6+0.0
Isoleucine 8.8 8.1 7.7 8.7 7.9 >MUFA 19.78 20.00  21.9%® 22.1% 19,92
Leucine 17.9 17.5 15.2 16.4 16.3 C16:2n-9 0.8£0.0 0.5£0.0 0.9+0.0 0.5+0.0 0.7+0.0
B-Alanine 73.0 78.7 76.7 82.6 721 C16:2n-4 1.1+£0.1 0.940.0 1.0£0.0 0.8£0.0 1.0£0.0
Tyrosine 7.7 7.0 7.8 8.4 7.6 C16:3n-4 24+0.0 1.8£0.0 2.3+0.0 1.7+0.0 2.2+0.0
Phenylalanine 4.9 4.8 4.5 4.6 4.7 C16:4n-1 5.3:t0.5 4.8£0.2 2.4+0.1 3.9+0.3 5.0+0.3
Lysine 17.9 18.3 171 19.2 16.4 C18:2n-6 2.2+0.0 1.7£0.0 1.5£0.0 1.3x0.0 1.2+0.0
Histidine 245 255 28.6 33.3 221 C18:3n-3 1.5£0.0 1.320.0 0.6£0.0 1.2+0.0 1.1£0.0
Arginine 61.5 7.7 72.7 68.2 69.2 C18:4n-3 1.2+0.0 2.120.0 1.4+0.0 1.3£0.0 1.410.0
Glutamine 24.2 23.6 22.6 21.9 234 C20:4n-6 41+0.0 3.74¢0.0 3.7#0.0 3.7£0.0 4.5£0.0
Asparagine 546 612 618 631 608  C20:5n-3(EPA) 13.240.1 15.4£0.1 20.3:0.1 18.4+0.113.8£0.2
Total 2,659.6 2,643.2 2,5459 2,567.0 2,202.5 C21:5n-3 1.8£0.0 1.2+¢0.0 0.8£0.0 1.0£0.0 1.5%0.0
C22:5n-6 1.1£0.0 0.940.0 0.5£0.0 0.8+0.0 0.9£0.0

Witk SAbAEo] TH9E arginine S HE F1EAE] C22:5n-3 1.4+0.0 1.2£0.0 0.9+0.0 1.2£0.0 1.410.0
wop zo m—]'—.g. g 7]ofahm, I‘I;Idrophoblc ﬁ7}2]-3:7 C22:6n-3(DHA) 14.7+0.1 14.1+0.1 10.4£0.0 12.340.0 15.5+0.2
N o}‘:j]; Ao )\j 2 2AUK(Trp, LeuS) S wHelshg)] 7]016]—:} >PUFA 52.6° 50.92 48.72 49.6° 52.12°
i - - >n-6PUFA 8.9 7.8 8.0 7.7 9.0

o %_.P?:]XJI EAEP(Spurvey etal., 1998). & Aol AHE-H 7HAI= $n-3PUFA 311 319 324 329 322
I} ok D AT A Fol= 217 61.5, 77‘.7, 72.7,68.2,69.2 $1-3/51-6 38 45 43 46 39
mg/100 gO 2 A FAF @ BA7] ¢} H|5=3F ghFo] Qlth(Jang et DHA/EPA 11 0.9 05 07 1.1
al., 2010). PUFA/SFA 20 19 17 18 20
K|HIALR MO| tH 5} Al 04 05 05 05 04
UL RE AL 8RR T gRoRA Y, 2 22 20 21 24

0].3_7 %/\]oﬂ 1—/%4 Hxﬂzﬂ /\EgﬂA H]—_Q_j_]- 71—0] /\Hﬂxﬂ
o] 3tz 2 7)152 9w aYstci(Makoto et al., 1989). 2 &
TolA= MAIE T potae] G 2bolof whE Atz
A3} o) o] GoFala E o] m||i QA4S AL Table 4
of| LFebU Sict. ZapA| ko] A E-L-C16:0, C18:02 7 A=

Abbreviations: SFA, saturated fatty acid; MUFA, monounsaturat-
ed fatty acid; PUFA, polyunsaturated fatty acid; EPA, eicosapen-
taenoic acid; DHA, docosahexaenoic acid; Al, atherogenic index;
TI, thrombogenic index; h/H, hypocholesterolemic/hyperchole
sterolemic index; FA, fatty acid. Values are means£SD of triplicate
groups. Means in a raw with different superscripts are statistically
different (P<0.05).
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o]l A1 14.9%, 5.2% L A2 16.4%, 4.7%, <~51=21 B1 16.7%,
3.7% W A2 16.5%, 4.2%, A =2 14.8%, 5.1%3Act. C16:0
AAR fFo] =& AL BE Al 550 A4 AR
= AA A== AHato] Cle:00] AL o] A 7| Yo ® e &
SESFA HPARS: A3} Wl o]t Gabbott, 1983). 7} A=} 4=
3k misqllabe] FAR-L CI8:1n-72 3.4%, 4.5% 4 5.8%,
6.1%0]%1 3L, Al =2 4.1%Ath 1 T2 0 2= C22:1n-7 3.2-
3.8%0°]%11L, o]ojA] C18:1n-9 2.3-3.3%, C16:1n-7 2.3-3.9%
Pct. LERESAY AR it RAFERY B
oJekaol C20:5n-3 (EPA), C22:6n-3 (DHA)E 7§A|Z Al,
A2 747+ 13.2%, 14.7% 2 15.4%, 14.1%, <~3}= B1, B2 Z}
7} 20.3%, 10.4% 2 18.4%, 12.3%0]| 311, A/ 22 13.8%,
15.5%30ct. w716 AHAE Foll A= C20:4n-67} 71 =&
e Helon, Clo4n-19] Fde w2 Zo] 540t
(Lee et al., 2012). #7= FHA0 =2 u9 e glaro] 214
2 §H3-31al 9lo] R. decussatus (Goncealves et al., 2009)= 1.0
g/100g A=, R. philippinarum (Oliveira, 2012)2 0.75 g/100g
A ehrohe A= deA ik 2 Af o AR C. gigas
&= - W2 S UER QItK(Table 2). o9 o] Ads=
O] Aol A== Ak Holof oJste] & Pk wo
], C18:2n-6, C18:3n-33} -2 A4 ] 33K desaturation)
9 A% (elongation) HH-2 E319] C20:4n-6, C22:6n-30] AY
e+ Aoz g% i (Mennicken et al., 2005). o157} ¢
froke T, vlel, A" T2 AR A% SN
ol £& og-E ob 53], A&l g% n-3, n-6 PUFA (3L
EEZIA AN E AR EHNestel, 2000), 417422 2 &= A
7} (Crawford et al., 1999)= 7} sk=1] 7]ofl= A o= &
A Slek. 2 AR 9 A= =5k AR ol A= PUFA 3]
487 (I0-B1)-52.6% (I0-A1)2.& - =0 ke ehj gl
t}. %= Department of Healthof] 23} ©]44 Q1 n-3/n-6 H]
£-& 4:10]0]0F 8}, PUFA/SFA 312 045 of2fel 4128 4]
oA HA BF B LEE e A £ QonR 7o a7
3}l 910 H(HMSO, 1994), Aol AH8-H =2 PUFA/SFA
W 1.7-2.001 00} FHA A (ADE A (Th= 242
0.4-0.5 % 0.20]811L, o] gro] W5 ZIAARY] Jhol
W= AE onlstn e BdE A ehs oshet $2 A%
Az o]t} Anacleto et al. (2014)0]] &J5HH n-3/n-6 ko] 4:1 o]
/go]aL, PUFA/SFA 7o) 0.45 o]l Al A FlslioF sk, &
% U 2HE e R52aL eh bH gl Bers 2
AlFo g HAe 4= Qlrkar sof 2 Aol AR =9 WH 2k
220242 T2 £9] 2 1.78-2.29¢} H] =31 %1t}

AL AL
2 A= 20159 % AEa AR A A H2E]] ARA] Z
PR AR Q] Agko 2 aPE|Qlom AR R | Hof 7

=Gy,

o] - 7% -

B
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